ABSTRACT Objectives: In Zambia, despite a relatively liberal legal framework, there remains a substantial burden of unsafe abortion. Many women do not use skilled providers in a well-equipped setting, even where these are available. The aim of this study was to describe women's knowledge of the law relating to abortion and attitudes towards abortion in Zambia.
INTRODUCTION
Abortion is a sensitive and frequently stigmatised topic, both politically and socially. The issue is frequently surrounded by secrecy, shame and misconceptions, which can lead to negative health and social consequences. 1 2 Women are more likely to attempt a clandestine, unsafe procedure if they are unaware that they could legally visit a trained health provider to obtain a safe abortion 3 4 and may well attempt an abortion regardless of the law. 5 Knowledge of the legal framework, in addition to community attitudes and stigma, can pose important barriers to accessing reproductive health services. For women themselves, even an abortion taking place in a well-equipped facility with a trained provider may not be considered as 'safe' if she is at risk from negative social consequences due to the procedure. 6 In Zambia, the maternal mortality ratio in Zambia is currently estimated at 398 maternal deaths per 100 000 live births, 7 with around 30% of maternal deaths thought to Strengths and limitations of this study ▪ The study was a population-representative, community-based survey with a good sample size, carried out across three provinces in Zambia. ▪ We were able to collect data on a large number of variables relating to reproductive health, including information on induced abortions among the participant's confidants, which are not frequently collected. ▪ However, our study also had some limitations: measuring attitudes and beliefs quantitatively is complex, and may be seen to be over-simplifying complex phenomena. ▪ Social desirability bias may have conceivably affected the responses to the questionnaire.
be due to unsafe abortion. 8 Serious morbidity due to unsafe abortion is also high (Owolabi O, et al. The incidence of abortion-related near-miss complications in Zambia: a cross-sectional study in Central, Copperbelt and Lusaka provinces. (Forthcoming)). 9 At first glance, this might seem surprising since the legal framework surrounding abortion is relatively liberal. However, health system and human resource constraints mean that, in practice, many Zambian women cannot access safe abortion services. 10 The Termination of Pregnancy Act of 1972 states that an abortion may legally take place if the continuation of the pregnancy involves a risk to the pregnant woman's life, physical or mental health; a risk to the physical or mental health of any existing children; or if there is a substantial risk that the child will be born with birth abnormalities. 11 The Act further specifies that the pregnant woman's actual or reasonably foreseeable environment may be taken into account. The signatures of three doctors are needed, although this requirement is waived if one doctor believes that the abortion is immediately necessary to protect the woman's health. The Penal Code was amended in 2005 to explicitly state that abortion is permitted in cases of child rape. 8 In May 2009, the Ministry of Health published a set of standards and guidelines for reducing unsafe abortion; these clarified that a wide range of factors including age, economic situation, social and cultural environment, religion and marital status should be considered in determining whether continuing a pregnancy poses a risk to the woman's health, including her subjective well-being. If one or more of these conditions are met, then a trained health provider may carry out an abortion based on the woman's free consent. 8 The guidelines also state that mid-level providers can provide first trimester abortions, which allow services to be decentralised and reduce the distance women need to travel in rural areas. 8 Despite this relatively liberal legal framework, social attitudes towards abortion remain conservative, and knowledge of safe abortion services remains poor.
12-14 A household survey carried out in four communities in the Copperbelt and Lusaka provinces in 2010 found that people had strong beliefs regarding the immorality of abortion. 15 A health ranking exercise conducted in urban focus groups identified unwanted pregnancy as the most common sexual and reproductive health problem among young people. 16 Within this mixedmethods study, self-induced abortion and traditional healers were considered common methods of abortion, with few participants considering going to a public health facility unless something went wrong. 16 This suggests that many women may not use a trained provider even where they are available. Women may also visit a pharmacist to obtain a medical abortion, 17 particularly in urban areas.
Knowledge and attitudes towards abortion services are important factors in decision-making processes for access to reproductive healthcare among Zambian women. The aim of this study was to describe women's knowledge of the law relating to abortion and attitudes towards abortion in three provinces of Zambia (Central, Copperbelt and Lusaka).
METHODS

Survey design
We conducted a community-based household survey among women of reproductive age (15-44 years) between 10 March and 6 May 2014 across Central, Copperbelt and Lusaka provinces. A multistage sampling design was used, with wards selected with probability proportional to size using the 2010 census as a sampling frame; each ward was subdivided into zones based on estimated population density and sampling took place as evenly as possible across these zones. The response rate for the survey was 86%.
A structured questionnaire containing questions relating to sociodemographic characteristics, reproductive and contraceptive history and fertility preferences was administered; women were interviewed verbally with the fieldworker entering her response onto a tablet computer. Fieldworkers were females of reproductive age able to communicate fluently in English and one or more local languages; most had previous survey experience. The wording used in the Demographic and Health Surveys (DHS) was maintained wherever possible in order to facilitate comparisons. We also included a set of questions adapted from a previous study on knowledge and attitudes towards abortion conducted by Geary et al 15 to allow us to explore whether attitudes towards abortion are changing over time. In addition, we included questions based on the anonymous third party reporting (ATPR), or 'confidant', method, 18 19 which collects data on abortions carried out by the woman's close friends, family or other confidants. The incidence findings from the ATPR will be described in a forthcoming, separate paper. Women were not asked whether they themselves had ever had an induced abortion. The questionnaire was pretested in purposively selected areas of Lusaka, varying in population density and wealth, prior to use.
All women aged 15-44 years living in selected households were invited to participate in the main survey (sociodemographic questions; questions on knowledge and attitudes, etc); however, only one woman per household was randomly selected to participate in the ATPR module. We took this decision to maintain confidentiality between household members, who otherwise could have been asked to report on each other, potentially leading to recriminations.
All women gave written informed consent to participate in the study.
Statistical analysis
Our initial analysis focused on describing the proportion of women who (1) believe abortion is legal in Zambia, and (2) believe abortion should be legal in Zambia, according to the reason for the abortion. Sociodemographic factors associated with better knowledge of the abortion law were investigated using multivariable logistic regression.
In addition, we used multivariable logistic regression to investigate whether women were more likely to agree or strongly agree with the statement 'abortion is immoral' according to age group, urban/rural residence, province of residence, highest education level attended, religion and whether the woman knew of at least one confidant who had an induced abortion during the 5 years preceding the survey. This analysis was repeated with women who agreed or strongly agreed with the statement 'women should have access to safe abortion services' as the outcome. Data on whether the woman knew of at least one confidant who had an induced abortion during the 5 years preceding the survey came from the ATPR module, and therefore this analysis is restricted to the subgroup which was selected for this component.
All analyses were conducted using Stata V.14.0 and took the survey design (clustering and sample weights) into account.
FINDINGS
A total of 1484 women participated in this study, with 641 women providing data for the ATPR module. Our sample was predominantly urban (68%; table 1). Most women had attended school (94%) with over half the sample having attended secondary education or higher. Of those selected to respond to the ATPR module, 21% knew of at least one person who had had an induced abortion over the past 5 years.
Accurate knowledge of the legal framework surrounding induced abortion in Zambia was very low (figure 1). Overall, just 16% of women of reproductive age correctly identified the grounds for which abortion is legal in Zambia. Correct knowledge was higher in urban areas than in rural areas (19% vs 9%; p=0.0020). There was no evidence of an association between age group and correct knowledge ( p=0.3974). The data disaggregated by province are presented in online supplementary figure S1A. Only 40% of women of reproductive age knew that the extreme situation where the pregnancy threatens the life of the mother was grounds for a legal abortion. Even in urban areas of Lusaka province, only 55% of women knew that an abortion could legally take place to save the mother's life.
Figure 2 describes women's opinions on whether they believe abortion should be legal in Zambia for various grounds, stratified by whether or not they think abortion is currently legal for that reason. The proportion of women who knew that abortion was legal for a given grounds, but believed that it should not be, remained relatively constant at just under 10%, regardless of the reason for the abortion. A similar proportion of women (around 10%) did not know that abortion was legal for a given grounds, yet believed that it should be permitted. However, an increasing proportion of women were more likely to both think abortion was legal for a given grounds and believe that it should be legal for that reason as the severity of grounds for the procedure increased.
Overall, 15% of women said that they thought abortion should be legal regardless of reason, while 39% of women thought that a pregnancy that threatened the woman's life should be grounds for a legal abortion.
Women's attitudes towards abortion were generally very conservative (figure 3). More than 90% of women either agreed or strongly agreed with the statement 'abortion is immoral'. Conversely, the majority of women either disagreed or strongly disagreed with the statements 'women should have access to safe abortion services' (71%); and 'unmarried women should have access to safe abortion services' (79%). The prompt 'a woman has the right to decide whether to continue with a pregnancy' elicited more mixed responses.
The accuracy of women's knowledge regarding the abortion law was strongly associated with their level of education (table 2) . After adjusting for other sociodemographic characteristics, the odds of a woman correctly knowing the legal grounds for abortion in Zambia were over four times higher among women who had attended higher (tertiary) education compared to those with primary education only. Women's knowledge of the law was not associated with whether or not they knew of someone who had had an induced abortion ( p=0.7111).
Women with correct knowledge of abortion law in Zambia tended to have more liberal attitudes towards abortion (tables 3 and 4). There was some evidence that older women aged 35-44 years were more likely to believe abortion to be immoral than younger women (table 3) . We found evidence of a crude relationship between level of education and whether a woman believed 'women should have access to safe abortion services', with more educated women being more likely to agree with the statement. However, after adjusting for confounders, this relationship was no longer statistically significant (table 4) .
DISCUSSION
Our findings show very low knowledge of the legal status of abortion among women of reproductive age in Figure 3 Women's attitudes towards abortion in Central, Copperbelt and Lusaka provinces (N=1484). Table 2 Association between whether a woman has correct knowledge of the legal status of abortion and whether the woman knows at least one person who has terminated a pregnancy in the past 5 years adjusted for sociodemographic characteristics (N=641)
Unadjusted
Adjusted Zambia and high levels of conservative attitudes. Across the three provinces, less than one-fifth of women correctly knew the legal status of abortion in Zambia, with only two-fifths knowing that abortion was allowed in the most extreme situation to save the life of a pregnant woman. This is lower than the prevalence of correct knowledge that is reported in studies in South Africa (32%), 20 Mexico (45%) 21 and Ethiopia (48%). 22 Correct knowledge of abortion law among women was very low even in urban Lusaka (23%). This is despite living in close proximity to University Teaching Hospital (UTH), a very large referral facility which provides abortions on request as long as women comply with the broad legal framework. 23 Our findings may explain why, even at UTH, only around 8% of all abortion-related admissions seen at the facility are safe, legal procedures. 23 Women who are considering terminating an unwanted pregnancy but who are unaware of the legal framework are much less likely to approach a trained health provider 24 and may instead seek assistance through other means. Self-induced abortions and abortions performed by untrained providers are less safe and also illegal in Zambia.
Some previous studies in Zambia have suggested that the burden of unsafe abortion is greatest among adolescents and younger women. 9 16 In our study, we found no evidence of any association between age and knowledge, and limited evidence between age and attitudes towards abortion, similar to a previous study in Zambia. 15 Proving information on reproductive health in school is sensitive in Zambia. 25 26 Nevertheless, a school-based programme such as the Comprehensive Sexuality Education curriculum for senior secondary school students may be a good channel for an information-delivery intervention, 27 28 given that schools are one of the few institutions in regular contact with a sizeable proportion of adolescents. According to the most recent DHS, 55% of women aged 15-19 years had at least some secondary education. 7 A community-based survey in Western province found that girls attending secondary school were not well informed about reproductive and sexual health issues, as schools had no formal sex education programme and few girls discussed such matters with their parents. 9 Similar themes have been observed among adolescent girls admitted to UTH for incomplete abortions. 29 Initiatives that combine educational and contraceptive interventions have been shown to reduce unintended pregnancies among adolescents. 30 In addition, providing medical staff with Table 3 Association between whether a woman agrees or strongly agrees with the statement 'abortion is immoral' and whether the woman knows at least one person who has terminated a pregnancy in the past 5 years adjusted for sociodemographic characteristics (N=641) continuing education related to adolescent sexual and reproductive health and legality of abortion in Zambia may well improve service provision for this age group. 31 Changing community knowledge and attitudes can be challenging, particularly when the topic is stigmatised. Additional interventions are needed to increase access to reproductive health services, including safe abortion services, among older age groups who are no longer at school. Mass media interventions are one option; 51% of women of reproductive age in Zambia listen to radio at least once a week, and 40% watch television at least once a week. 7 There is some evidence that radio campaigns have been successful in increasing condom use in Zambia. 32 However, interventions focused on increasing knowledge of safe abortion services in other settings, such as India, have found interpersonal communication with family and existing community health workers to be a promising approach. 4 33 Ultimately, it is not just women but the entire community which needs to be targeted. Moving forward, it is essential to ensure that safe services exist and to widely communicate where and when such services are available, should women wish to access them.
Since 2010, when Geary et al 15 conducted their survey, attitudes towards abortion have generally remained conservative. Their study found that 88% of people strongly agreed that abortion is immoral, compared to 75% of women in our study. However, they found that 41% of people strongly agreed that women should have access to safe abortion services. 15 In our study, this was just 11%, with a further 14% being in agreement. It should be noted that there were differences in design between the two studies: our study took place across a much wider geographical area, whereas the Geary et al study combined both men and women. These findings are of particular concern to those arguing for the provision of safe abortion services, given that a draft revision of Zambia's constitution defined the right to life as beginning at conception. 34 At the time of writing, although the Zambian President signed into law the Constitution of Zambia Amendment Bill of 2015 on 5 January 2016, the enacted constitutional amendments do not include the Article in the draft Zambian Constitution which defines life as beginning at conception. The enactment of this Article and other constitutional amendments, deemed 'contentious', has been deferred until consensus is reached among the different stakeholders.
Our study was a population-representative survey with a good sample size, carried out across three provinces. Table 4 Association between whether a woman agrees or strongly agrees with the statement 'women should have access to safe abortion services' and whether the woman knows at least one person who has terminated a pregnancy in the past 5 years adjusted for sociodemographic characteristics (N=641) We were able to collect data on a large number of variables, including information on induced abortions among the participant's confidants. However, our study also had some limitations. Measuring attitudes and beliefs quantitatively is complex, and a group of researchers have recently developed a scale to measure stigmatising beliefs about abortion. 35 This scale was not available at the time of our data collection, but we await future findings with interest. Past methodological research has demonstrated that question sequence can influence the proportion of women who agree that abortion should be legal for a given reason; 36 this study found that more respondents agree that abortion should be legal 'for any reason' when the question is asked first, compared to when it is asked after a sequence of alternative grounds. In our study, this question was ordered first in the questionnaire; nonetheless, less than one in five women agreed that abortion should be legal for any reason. The specific phrasing of the questions themselves may also have influenced the responses in ways it is difficult to determine. Finally, it is possible that women may exaggerate their views on the immorality of abortion because they want to fit in with existing social norms. 1 We did not consider it feasible for our respondent's to selfadminister the questionnaire; thus, the interviewer was privy to the information disclosed and respondents may have been influenced into making more conservative statements through social desirability bias.
Zambia currently has one of the more liberal abortion legal frameworks in sub-Saharan Africa. However, in practice, poor knowledge and conservative attitudes are important obstacles to reproductive health access, which should be acknowledged alongside more frequently emphasised barriers, including a lack of trained providers, and distance to health facilities. Changing community knowledge and attitudes in stigmatised areas can be challenging for policymakers and public health practitioners alike. Zambia could draw on its previous experience in dealing with its large HIV epidemic to learn cross-cutting lessons in effective mass communication on what is a difficult and sensitive and ultimately a very personal issue. communications purposes. The authors also thank the fieldwork team for their hard work and dedication. Most importantly, the authors thank the women who participated in this study and took the time to answer our questions.
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